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Abstract

Purpose People with dementia may have indications for aspirin prescription and clinicians are asked to balance the potential risks
against benefits. This review examines the evidence for the risk and benefit of long-term aspirin use in people with dementia aged
over 65 years, including randomised controlled trials and observational studies.

Methods We searched three databases for research published between 2007 and 2020. Each eligible article was assessed for risk of
bias, and confidence in findings was rated using Grading of Recommendations Assessment, Development and Evaluation (GRADE).
Results Four papers met inclusion criteria: one randomised controlled trial, two cohort studies, and one with pooled data. All
looked only at dementia of Alzheimer’s type, and none addressed myocardial or cerebral infarction as outcomes. Dementia
progression was reported by two studies, with conflicting results. The trial found no significant effect of aspirin on mortality
(odds ratio aspirin vs. no aspirin 1.07, 95% confidence interval 0.58—1.97) but found more events of severe bleeding with aspirin
(OR aspirin vs. no aspirin 6.9, 1.5-31.2). An excess in intracranial haemorrhage in the aspirin group was judged plausible based
on two non-randomised studies.

Conclusions The review findings are limited because studies include only people with Alzheimer’s-type dementia and lack
confirmatory studies, although an increased risk of bleeding events is recognised. Further research that addresses the benefits
and risks of aspirin in more representative groups of people with dementia is needed to guide prescribing decisions.

Keywords Aspirin - Dementia - Multimorbidity - Systematic review - Evidence-based medicine

Introduction people with dementia. The risk of major cardiovascular events

(MACE), such as cerebrovascular accidents and myocardial

More people than ever are living with dementia, and an in-
creasingly recognised challenge is the management of comor-
bid disorders and risk states [1]. Risks and benefits of any
medication may be different in people with dementia due to
issues such as altered permeability at the blood-brain barrier,
increased levels of frailty, and polypharmacy [2, 3], so recom-
mendations for treatment or cessation of treatment
(deprescribing) would ideally be made using evidence from
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infarctions, is related to many factors that are also risk factors
for dementia, including age and cardiovascular disease [4].
The use of aspirin to prevent MACE is well-established, with
a reduction of about 25% in MACE regardless of baseline
risk, making it a valuable tool in preventing such events in
people at a high risk of MACE [5, 6], but for people at a lower
risk, the incidence of adverse events may negate any potential
benefits [5, 7], with risks such as gastric irritation [8] and
intracerebral haemorrhage (ICH) [9]. Studies specifically
looking at older people at a low or medium risk of MACE
have failed to show a consistent benefit of aspirin and have
shown harm [10, 11], but these studies excluded participants
with dementia.

Post-mortem examination of people who have died of de-
mentia in old age typically finds both vascular and inflamma-
tory lesions, regardless of clinical subtype allocated in life
[12]. As aspirin is anti-inflammatory and anti-thrombotic,
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[6], it has been suggested that it may be useful in preventing or
treating such lesions, but large trials and reviews of observa-
tional studies suggest that aspirin does not prevent dementia
[13, 14] nor slow dementia labelled as Alzheimer’s disease
type (AD) [15], while there is insufficient evidence on aspi-
rin’s effect on progression of vascular dementia [6, 16]. There
is no available evidence for other non-steroidal anti-inflam-
matory drugs or other anti-platelet drugs preventing or treating
dementia [15, 17, 18]. Therefore, the main indication for peo-
ple with dementia to take aspirin is to reduce MACE.

Aims and objectives

This systematic review evaluates the evidence for the long-
term effectiveness and harm of aspirin, compared to no anti-
platelet, for people with dementia aged over 65 years. The
primary outcome was reduction of MACE, but we also con-
sidered other possible benefits on general health and dementia
progression, and possible harms. We considered evidence
from observational studies as well as trials since recruitment
and follow-up can be difficult in people with dementia due to
frailty, high mortality, and difficulties maintaining consent
[19]. We planned to investigate any demographic or clinical
features that predict benefit and/or harm, including whether
aspirin was for primary or secondary prevention, if suitable
evidence was available.

Methods

This review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) main statement and “harms” checklist [20, 21].
The checklist is available in Supplementary Table S1
(Online Resource). The review protocol is registered at
PROPSERO: CRD42019144773, a copy of which is avail-
able as Supplemental Text (Online Resource) [22].

Search strategy and selection criteria

Full details of search are in the protocol (Supplemental Text,
Online Resource) and summarised here. We searched
PubMed (Medline), Web of Science (Embase), and
Cochrane trial databases using terms “dementia’” and “aspirin
or antiplatelet”, as described in the protocol with a time win-
dow of January 1, 2007, to November 9, 2020 (main search
performed May 22, 2019, and “top-up” search performed
November 9, 2020). The results were imported into endnote
and de-duplicated. Forward and back citation searches of in-
cluded papers and relevant systematic reviews were used. The
search start date was chosen to maximise applicability to mod-
emn clinical practice, as the nature of dementia cohorts over
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time and between countries has changed, with a current em-
phasis on early diagnosis and use of anti-cholinesterase
inhibiting medication [1].

Two investigators (KD, DB) independently screened ab-
stracts (KD only for the “top-up” search) and discussed pos-
sible papers for inclusion with another author (RS) using the
criteria in the protocol. We included longitudinal controlled
studies (trials and observational), but due to the danger of
confounding by indication in observational studies, we pre-
specified that non-randomised studies must account for vas-
cular risk in the design or analysis. The target population was
people with dementia (all subtypes) where the mean age of the
sample was over 65 years. Comorbid disease and other med-
ication use were allowed. The exposure of interest was daily
aspirin, whether prevalent or newly initiated (minimum
6 months). The comparator was no aspirin and no other anti-
platelet pharmacological treatment, and allowed for studies of
discontinuation (minimum 6 months). The outcomes had to be
reported at a minimum of 2 years after the start of aspirin or
the period of observation. Primary outcomes were:

i) Major cardiovascular events (MACE) or individual
myocardial infarction, cerebrovascular accident, and
transient ischaemic attack

i) General health outcomes (mortality, hospital admission)

Secondary outcomes were:

iil)  Dementia progression (clinical dementia rating or score
on cognitive function scale)

iv)  Secondary health outcomes (admission to care home,
quality of life, falls, fractures, change in frailty, patient-
reported outcomes)

Adverse events were counted at any time and included
adverse drug events and drug interactions as counted by the
study. Given concerns about bleeding events, including ICH,
demonstrated in the literature, bleeding events were added
post-protocol as a subject of particular interest.

Data extraction and study quality

Data from included papers were extracted and risk of bias
assessments carried out by KD in discussion with RS. For
adverse events, it was pre-specified that all events report-
ed would be extracted, as the designation of “treatment-
related” events may not be consistent across studies. It
was pre-specified that randomised controlled trials
(RCTs) were assessed for risk of bias using the
Cochrane Collaboration tool and all other studies by the
Newcastle-Ottawa Quality Assessment Scale. The
Cochrane Collaboration tool v2.0 [23] has five domains
for risk of bias: (i) randomisation; (ii) deviation from
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intended interventions; (iii) missing outcome data; (iv)
measurement of outcome; (v) selection of reported result.
Each of the domains is rated “high risk”, “some con-
cerns”, and “low risk”, with an overall rating of the same.
The Newcastle-Ottawa Quality Assessment Scale for co-
hort studies [24] gives scores in the domains of (i) selec-
tion, (ii) comparability, and (iii) exposure/outcome and
requires that we pre-define confounders that it would be
preferable for studies to control for: we designated vascu-
lar risk as the primary, and age and other vascular medi-
cations as secondary confounders.

Data synthesis

Results were tabulated and plotted, and effect sizes calcu-
lated (odds ratio for relative and events per 1000 for ab-
solute) using Review Manager [25] and GRADE Pro [26],
using the default Review Manager handling of zero event
cells. We used 95% confidence intervals throughout.
Clinical significance was set at an absolute increase or
decrease of 10 or more per 1000.

The strength of the overall evidence for each finding
was assessed with the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) tool
[27] giving “high”, “moderate”, “low”, and “very low”
confidence in findings. Evidence from RCTs starts at
“high” and is then downgraded if found to have one of
five indicators: (i) risk of bias (assessed described in
“Data extraction and study quality”), (ii) inconsistency
(between studies), (iii) indirectness (deviation from the
population or intervention of the review), (iv) imprecision
(confidence intervals cross clinical significance line), (v)
other considerations (including publication bias).
Evidence from non-randomised studies is first designated
“low” quality, can be downgraded as per RCTs, but can
also be upgraded in the presence of indicators that in-
crease confidence: (i) large effect size; (ii) remaining con-
founding could only plausibly reduce effect size/reduce
the chance of finding a significant result; (iii) dose
sensitivity.

Results

From 1074 search results, 95 papers were selected for
relevance, and four met eligibility criteria, as shown in
Supplementary Table S2 (Online Resource) and Fig. 1.
Table 1 describes these studies. An RCT named
AD2000 from the UK [28] and a cohort study from Italy
by Ferrari et al. [29] were designed to investigate demen-
tia progression, and AD2000 also included general health
outcomes and adverse events. The third and fourth studies
only look at risk of ICH, using pooled data from two trials

(including AD2000) [30] and a national health registry
[31]. All studies included only people with AD subtype
of dementia.

AD2000 [28] was a multisite study that recruited 310
people with mild-moderate dementia without a vascular
component from memory services in the UK. It was a
2 x2 randomised study of donepezil and aspirin.
Individuals with an indication for aspirin (cardio- or
cerebro-vascular disease) were excluded from the aspirin
aspect of the trial. The trial was open-label, with the treat-
ment group advised to take 75-mg enteric-coated aspirin
and the control group advised to avoid aspirin. It was not
stated whether gastric protection was routinely used. At
2 years, 44% (33/75) of those allocated to aspirin arm had
stopped and 11% (8/72) of those allocated to avoiding
aspirin were taking it. In the risk of bias assessment, this
“switching” between groups led to concerns in the devia-
tion from intended treatment group category
(Supplementary Table S3, Online Resource) with the
intention-to-treat analysis, meaning that bias was likely
to be in the direction of not finding a true effect; a high
loss to follow-up was also noted. Thoonsen et al. [30]
conducted an individual patient data meta-analysis of 2
trials: AD2000 and Richard et al.’s trial of enhanced vas-
cular care in 130 people with AD and vascular lesions,
where aspirin was not randomised [32].

A study by Ferrari et al. [29] was a virtual cohort study
from electronic records of a neurology service in Florence
consisting of 160 people with AD who had routine mini-
mental state assessments (MMSE) recorded 2 years apart.
The study categorised people into fast or slow declining
MMSE based on the median MMSE decline of the cohort.
Aspirin use was one of a number of predictor variables. The
dose of aspirin and use of gastric protection were not men-
tioned. In the risk of bias assessment, the study lost three
points for lack of clarity over as follows: (i) how the use of
aspirin was ascertained; (ii) whether assessors were blinded to
aspirin usage; and (iii) how the analysed sample differed from
those who were not followed for 2 years (Supplementary
Table 4, Online Resource). Ferrari et al. examined prevalent
aspirin use, whereas AD2000 examined incident aspirin use.
Those already taking aspirin in Ferrari et al. would likely have
been excluded from AD2000, as they likely had indications
for aspirin (an exclusion criterion in AD2000). Lee et al. [31]
reported an observational study using the Taiwanese national
population database, examining whether anti-platelets in de-
mentia increase the risk of ICH by comparing those taking
aspirin after a dementia diagnosis to matched samples of peo-
ple without dementia or not taking anti-platelets. On risk of
bias assessment, the paper lost only one point, for not
adjusting for other medications (Supplementary Table 4,
Online Resource).
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Findings
Major cardiovascular events

MACE were not reported by any papers, except for ICH,
which is considered in the adverse events section.

General health outcomes and secondary health outcomes

The AD2000 trial investigated mortality (primary outcome in
this review) and admission to care home (secondary outcome),
as shown in Table 2 and Supplementary Figures S1 and S2
(Online Resource). During the first 2 years of the study, 17%
of the cohort died, with deaths being approximately equal in
the two arms (odds ratio 1.07 (95% CI 0.58-1.97) for aspirin
vs. control). Over the course of the trial, 52% of the surviving
participants entered a care home, with no significant differ-
ence between the two groups (hazard ratio 0.94 (95% CI
0.67—1.31) for aspirin vs. control). The findings of no effect
on general health were rated “very low” confidence in Table 2.

Dementia progression

Table 3 shows two results regarding dementia progression and
aspirin, both of which used MMSE to monitor dementia pro-
gression over a period of 24 months. The control arm of
AD2000 had a mean deterioration of 5.0 pt., while the aspirin
arm had a mean deterioration of 4.8 pt. The mean difference
was not significantly different (0.2 pt., 95% CI from 2.4 pts.
worse to 2.6 pts. better in aspirin vs. control) as shown in
Supplementary Figure S3 (Online Resource). In Ferrari
et al., the fully adjusted model found that the odds of someone
with AD having a rapid decline of MMSE were lower in the
group taking aspirin (OR 0.34, 95% CI 0.11-0.88). In Table 3,
the GRADE ratio for the finding of no effect from AD2000
was “very low”, and the finding of beneficial effect from the
Ferrari cohort was also “very low”.

Adverse events

The AD2000 trial reported all adverse events in both arms as
shown in Table 4 and Supplementary Figure 4 (Online
Resource). Significantly more people in the aspirin arm expe-
rienced any adverse event (OR 1.89, 1.20-2.97), but not seri-
ous adverse events (OR 1.33, 0.84-2.11) or mortality (see
“General health outcomes and secondary health outcomes”).
Severe bleeding events (requiring hospital admission or fatal)
were significantly more common in the aspirin arm (OR 6.91,
1.53-31.15), including four gastric bleeds in the aspirin arm
and one in the control arm. Thoonsen’s pooled analysis shows
seven (7/221) ICH in people taking aspirin and none (0/212)
in the control group, the equivalent of 30 extra cases per 1000.
This gives a large odds ratio with very wide 95% confidence
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intervals (OR 14.86, 0.83 to 250.43). The Lee registry study
found that having dementia was significantly associated with
ICH. Compared with matched controls who had no dementia
diagnosis and were not prescribed anti-platelets, individuals
with AD who were not prescribed anti-platelets have a hazard
ratio for ICH of 2.02 (1.10-3.72) and individuals with AD
who were prescribed aspirin have a hazard ratio for ICH of
2.22 (1.07-4.62). Comparing these two groups suggests an
extra risk of ICH of around one case per thousand people with
dementia taking aspirin (from 15 less to 20 more). The
GRADE ratings for aspirin causing any adverse events and
severe bleeding events were “moderate” (Table 4), but the
GRADE ratings for aspirin not causing a clinically significant
increase in serious adverse events and ICH compared to pla-
cebo were “very low” since the risk of bias assessment had
shown that the risk was in the direction of preventing the
detection of a real difference between the groups.

Discussion

This review of studies investigating the long-term efficacy and
safety of aspirin in people with dementia found four reports,
all concentrating on AD dementia. For the primary outcome of
MACE, there was no evidence identified. Other efficacy out-
comes had evidence, but the confidence in the findings was
rated “very low”. A protective effect on dementia progression
was seen in a cohort study (Ferrari et al. [29]) of prevalent
aspirin use, but not in a trial of aspirin initiation. (AD2000
[28]). The trial also found no significant differences in mor-
tality but an excess of serious bleeding events in the aspirin
group.

No clear conclusion can be drawn on the efficacy of aspi-
rin. The difference between the trial findings [28] and the
cohort study [29] on dementia progression could be an artefact
due to different measures or chance. However, an important
difference is that the trial excluded anyone with an indication
for aspirin, stating that “almost 50% of patients were ineligi-
ble, most commonly because of a potential indication for as-
pirin [secondary prophylaxis after myocardial infarction, un-
stable angina, or a cerebral transient ischaemic attack]”, which
means that although the control group of the trial and cohort
studies might be equivalent, the group taking aspirin was dif-
ferent, as the people from the cohort study who happen to be
on aspirin at time of dementia diagnosis can be assumed to
have an indication for aspirin, most likely vascular disease.
Although the cohort study corrects for vascular disease and
cerebrovascular pathology in the analysis, this may not have
been sufficient to correct confounding by indication. Second,
those who are on aspirin at diagnosis can be assumed to have
been taking it beforehand, whereas those in the trial were
newly started on aspirin. Aspirin at a pre-clinical stage of
dementia and a greater vascular component to the overall
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Fig. 1 PRISMA flow diagram for inclusion in aspirin systematic review

clinical condition could plausibly contribute to greater effica-
cy of aspirin. A possible inference may be that aspirin is un-
likely to help when used as primary prevention (as per the
trial) but may affect the rate of decline in dementia where it
is otherwise indicated (as per the cohort study). This interpre-
tation concurs with recent studies suggesting that aspirin did
not appear to reduce the incidence of dementia in people who

did not have any other indication for aspirin (Aspirin in
Reducing Events in the Elderly Trial, ASPREE) [13].

The studies in this review involved only people with AD.
This may be because aspirin treatment is a standard care for
those with vascular dementia. However, two studies in vascu-
lar dementia from the literature that were not included as they
fell outside our search window show conflicting results

@ Springer
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further examine data for characteristics that may predict ben-
efit and harm. Lastly, we looked only at aspirin, whereas other
anti-platelet medications may have clinically relevant
differences.

Conclusions

There are inadequate data available to make an informed rec-
ommendation regarding the prescribing or de-prescription of
aspirin in dementia, except to say it is likely that there is an
increased risk of clinically important bleeding events in indi-
viduals with AD receiving aspirin. Given the established effi-
cacy for preventing MACE in people with high vascular risk,
clinicians are likely to continue considering aspirin for those
with dementia and comorbidities. The outcomes of these de-
cisions, captured in electronic health records, should be used
for creating more applicable evidence through well-designed
observational studies to help ensure that people with dementia
get the most appropriate treatment.
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